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CEMP- ET Washi ngt on, DC 20314- 1000

Regul ati on
No. 1110-345-723 31 July 1995

Engi neeri ng and Desi gn
SYSTEMS COVM SSI ONI NG PROCEDURES

1. Pur pose. This regul ation provides policy and gui dance for
devel opi ng systens conm ssioning procedures and executing systens
conmi ssi oni ng acceptance testing to verify that the construction
requi renents are nmet and ensure that systens operate as indicated
in the plans and specifications, especially regarding sequences
of operation.

2. Applicability. This regulation applies to all HQUSACE/ OCE
el emrents, mmj or subordi nate commands, districts, and field
operating activities (FOA) having mlitary and/ or support for
ot hers design and construction responsibilities.

3. Ref er ences.

a. ANSI/ASHRAE GUI DELI NE 1-1989, Guideline for
Comm ssi oni ng of HVAC Systens.

b. AR 415-15, Mlitary Construction Arny Program
Devel opnent .

c. ER5-7-1 (FR), Project Managenent

d. ER 25-345-1, Systens Operation and Mintenance
Docunent ati on.

e. ER 415-1-10, Contractor Subm ttal Procedures

f. ER 415-1-11, Biddability, Constructibility, Operability,
and Envi ronnment al Revi ew.

4, Background. Designers nust effectively convey the design*s

i ntended operation into the plans and specifications. Systens
comm ssioning performed to verify the design intent, as expressed
in the plans and specifications, is a necessary elenent for true
beneficial use of any project. Several forns of testing,
operation and denonstration are contained in the various
techni cal sections of construction contract docunents. These
requi renents evol ve from gui de specifications and nati onal
standards. Typically, operational testing is limted to

i ndi vi dual equi pnent and/or small subsystens specified within the
specific technical section. There is a lack of a concentrated
requirenent for large, interdisciplinary systens testing,
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operation and denonstration. Testing of systemelenents and

i nteractions, beyond the individual technical sections, is often
needed. Such a concentrated requirenment to verify that systens
operate as indicated in the plans and specifications, especially
regardi ng sequences of operation is a significant contributor to
custoner satisfaction with the entire design and construction
process. Qperation and mai nt enance functions are enhanced when
all of the responsible parties are cognizant of contract
conpliance, construction quality, and performance and operati onal
paraneters of the systens. The inportance for a disciplined
approach to systens conm ssioning is intensified as the cost,
conpl exity, uni queness, and magni tude of the project, systemor
process involved increases. The need is further intensified by
the interdisciplinary interactions of the various systens
conprising the entire project. The concept and practice of
systens conm ssi oning has | ong been recogni zed in the acceptance
of industrial processes, nuclear technol ogy, aviation technol ogy,
and simlarly conplex projects. The heating, ventilating, and
air conditioning (HV/AC) industry has recogni zed a need to

formul ate procedures for functional performance testing and
docunent ati on of HVAC systens. ANSI/ASHRAE GUI DELI NE 1- 1989,

Gui del i ne for Comm ssioning of H/AC Systens provi des procedures
and net hods for verifying and docunenting the actual performance
of HVAC systens and evaluating their conformty with the design
i ntent.

5. Gui dance.

a. The need for systens comm ssioning, beyond nornma
construction contract requirenments, nust be established early in
t he pl anni ng/ desi gn process. The determ nation shall be made on
a project specific basis. Early establishnment of the need wll
al l ow the necessary pl anning and desi gn resources to be
identified and programmed. Systens comm ssioning represents a
servi ce which can be provided on projects. The service naxim zes
the opportunity for successful O&M The value of the service to
the using agency is proportional to the user*s participation.
The using agency*s participation is presented herein so that
appropriate Corps elenents can fully understand when and how t he
user is to participate to maxim ze the value of the comm ssioning
process. Wen systens conm ssioning is being executed, the using
agency is to be notified, encouraged, and expected to
partici pate. Occasions may arise when the using agency will not
be avail able to participate. In these instances, the process of
comm ssi oni ng shoul d conti nue w thout causing delays to contract
performance. As a mininmum the using agency, design agent and
construction agent will all actively participate in identifying
and devel opi ng system conmi ssioning requirenents. Optimally, the
need for systens conmm ssioning shall be identified in the
proj ect*s scope of work (SON. In the event that systens
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conmmi ssioning requirenents materialize less than optimally, the
procedures established in AR 415-15 shall be followed to properly
identify and programthe necessary planning and design resources
and construction funding requirenents.

(1) The using agency or other associ ated organi zati onal
el enents (e.g., Installation, DEH, MACON, etc.) shall identify
and substantiate any need for systens conm ssioning and the
associ ated construction cost on the DD Form 1391, Mlitary
Construction Project Data, during project devel opnent. In the
case of work for others, a Menorandum of Understandi ng (MJU) or
the particular sow governing the work shall describe the concept
of systens conm ssi oni ng.

(2) The design agent or other associ ated organi zati onal
el ement (e.g., HQUSACE, MSC) may identify, validate, and
substantiate any need for systens comm ssioning and the
associ ated construction cost during the review stage of the
proj ect devel opnent process, including review of DD Form 1391.
This identification shall also occur where the design agent
devel ops the 1391 as a support service to the using agency. In
the case of work for others, the design agent shall ensure that
the MOU or SOWNrequires that systens commr ssioning be identified
on a project specific basis, and for the design agent to
recommend systens conm ssioning during devel opnment of the design
SOW

(3) The construction agent or associ ated organi zati onal
el ement (e.g., HQUSACE, MSC) may identify and substantiate any
need for systens conm ssioning during participation in the design
process as described in ER 415-1-11.

(4) In the event a need for systens commissioning is
identified by el enments outside the using agency, its application
and any cost or schedule inplications nust be coordi nated and
approved by the using agency.

b. Systens comm ssioning represents testing, operation and
denonstration efforts to verify the intended design as reflected
in the contract docunents has been achieved in the installed
construction. Systens conmm ssioning extends beyond the testing,
operation and denonstration associated wth individual technical
contract requirenents typically identified in individual
specification sections. Systens conm Sssioning requirenments as
described herein are not appropriate for all projects or systens.
Projects or systenms exhibiting at |least two of the foll ow ng
characteristics shall be considered as prinme candi dates for
systens conm ssioni ng as descri bed herein:

(1) Process oriented —The project or systeminvolves a
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continuous operation or treatment beginning with an expected
input or load condition and resulting in an established
conti nuous out put or condition.

(2) Large - The expected construction value of the project
or system exceeds $10 Mif new construction is proposed, or $5 M
if renovation, rehabilitation, or alteration is proposed. In
applying this characteristic, the extent to which simlar, but
smal |l er portions are essentially repeated, shall be consi dered.

(3) Conplex —The project or systemis expected to consi st
of intricately conbined and interactive portions, the whole of
which has difficult to understand, analyze, or evaluate
per formance characteristics.

(4) Unique —The project or systeminvol ves technol ogy or
speci fic equi pnent which is one of a kind and, excl uding
prototypes and pil ot operations, not nore than one ot her
beneficially proven exanpl e exi sts.

(5) Significant consequential magnitude - The project or
systemis critical to life safety, the m ssion of the
installation, or environmental quality. Failure of the project
or systemto function as designed will result in a profound
degradation of these critical features.

(6) Requires systens operation and mai nt enance
docunentation - The project or system has been identified as
described in ER 25-345-1 and requires systens operation and
mai nt enance docunentation, shared as a two-step operation by the
desi gner and the construction contractor. Systens comm Ssioning
is a natural corollary to systens operation and mai nt enance
docunentation. It should be rare that the need for either would
exi st wi thout the other.

6. Action to be taken. Wenever the need for systens

commi ssioning is identified and the appropriate resources

aut hori zed, the using agency, design agent, and construction
agent shall all actively participate as a teamduring the design
and construction process as outlined below The particul ar
resources, processes, and responsibilities shall be docunented in
the Project Managenent Plan (PMP) that is specifically devel oped
for that project. Mnimumrequirenments of a PMP are described in
ER 5-7-1 (FR). It is expected that the using agency wll fund
the participation of its own personnel in the conmm ssioning
activities. For Corps of Engineers costs associated with

comm ssioning, funding shall be in accordance with the activities
performed. For design activities occurring prior to award of the
construction contract, appropriate Planning and Design (P&D)
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funds shall be utilized. For activities occurring after
construction contract award, design agent conm ssioning
activities shall be related to extension of design and w ||

t herefore be funded by Engi neering During Construction (EDC)
resources. Construction agent activities shall be funded with
Supervi sion and Adm ni stration (S&A) resources. Design agent
qual ity assurance support shall be available to and under the
control of the construction agent. QA support woul d be S&A
funded. Construction contractor activities associated with
executing the conm ssioning process during construction nust be
i ncluded as contract requirenents and therefore would be funded
Wi th project construction funds.

a. The district, inits capacity as design agent, shal
ensure that the design SONrequires the design services necessary
to devel op a contract specification section(s) using the
gui delines in Appendix A and, as outlined in Appendi x B. The
district shall ensure that systens conm ssioning requirenments
included in the construction contract will result in verification
of the design intent, as expressed in the plans and
specifications with the installed construction. The designer
wi || docunent the design intent for all systenms requiring
conmi ssioning as part of the comm ssioning requirenents of the
contract. Districts shall ensure appropriate participation by
the designer after award and during execution of the systens
conmi ssioning requirenents. District Quality Managenent Prograns
shal | docunent the assurance procedures to be used to verify
conpliance with these requirenents. The district shall secure
docunentation indicating the satisfaction of the using agency and
construction agent with the systens conm ssioning requirenents
devel oped prior to bid opening. The review and certification
processes established by ER 415-1-11i will serve to docunent both
the construction agent*s and the using agency*s satisfaction with
the systens conm ssioning requirenments devel oped prior to bid
openi ng.

b. The district, inits capacity as construction agent,
shal |l ensure that the construction contractor provides al
necessary | abor, services and materials to performand docunent
the systens comm ssioning requirenents. District Quality
Assurance Progranms shall docunent the procedures to be used to
verify conpliance with these requirenents. During construction,
the Adm nistrative Contracting Oficer (ACO will act as the
chai rperson of the Comm ssioning Team

c. The using agency, in its capacity as user/owner/ operator
and ultimate customer, should make a continuous corporate
commtnment to the systens comm ssioning process. The using
agency*s participation begins early in project devel opnent and
requires continuous representation through the
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desi gn/ construction process. Appropriate resources and
representati on nmust be programred and provided as required in the
conmm ssioning process. Wile the Corps of Engineers is
ultimately responsible for a fully functional project, the using
agency shoul d convey their comm ssioning concerns and functional
requi renents clearly and early on a project specific basis, and
participate in wtnessing and determ ning acceptability of

comm ssioning results. The design/construction elenents and the
usi ng agency should work together in developing realistic and
reasonabl e systens comm ssioning requirenents to ensure adequate
and conplete results, and recogni ze the cost and schedul e
consequences associated wth idealistic requirenents.

d. Acceptance of the systens comm ssioning process, and the
conpl eted construction, may require extrapol ati on or
interpretation of systens conmm ssioning results to conditions
ot her than those experienced during actual execution. Normally,
an acceptabl e characteristic will be determ ned as a consensus of
t he comm ssioning team conpri sed of the using agency, design
agent and construction agent. During construction, the ACO may
need to facilitate and nediate to establish a consensus. If
accept abl e performance cannot be achi eved, the necessary
corrective nmeasures should be carried out. The ACOw Il identify
the construction deficiencies and/ or design deficiencies causing
probl ens and pursue a course of corrective action. The desi gner
may be used to assist in diagnosing the cause of problens and
shoul d al ways provi de recommended sol utions to design
deficiencies. The solutions to significant problens should be
approved by the comm ssioning team including the user. |If the
user cannot respond in a tinmely manner, decisions nust be nade
W t hout user input. Needless contract del ays cannot be
tolerated. The ACO nust issue appropriate directions for
corrective nmeasures, through proper contractual channels. In
cases of contractual disputes the appropriate contracting officer
shall determ ne final direction

FOR THE COMVANDER:

(Poasd WA

2 Appendi ces ROBERT H. GRI FFI N
APP A — Q@i delines for the Col onel, Corps of Engi neers
Comm ssi oni ng Process Chief of Staff

APP B —CQutline for the
Preparation of Systens
Comm ssi oni ng Speci fication



